Case Report {#sec1_1}
===========

This report follows the case of a 20-year-old female patient who was diagnosed in 2008 with refractory non-Hodgkin\'s lymphoma (diffuse large cell lymphoma, CD20 positivity). Her disease was at stage IIISB when it was initially misdiagnosed as Hodgkin\'s lymphoma. As a result, she received 4 cycles of classic ABVD regimen \[adriamycin (doxorubicin), bleomycin, vinblastine and dacarbazine\]; however, no response could be observed. Her treatment was then changed to the classic ICE regimen (ifosfamide administered as an infusion with bolus carboplatin, and etoposide). She underwent 4 cycles of this therapy, with major partial remission. This was followed by classic mantle-field radiotherapy (4,500 cGy/25 fractions). Immediately after completion of the radiotherapy course, the patient had a major relapse in the form of abdominal lymphadenopathy, especially in the porta hepatis lymph nodes, leading to obstructive jaundice. The patient underwent a CT-guided biopsy of a mediastinal mass, together with immunophenotyping, which revealed diffuse large B-cell lymphoma with positive CD20 staining. Therefore, we considered that her regimen should contain rituximab in order to give her the best chance of an improved response and longer overall survival. The other components of the regimen were chemotherapeutic agents active against lymphoma and, in order to avoid drug resistance, not previously used in this patient. Thus, the following treatment was initiated: rituximab 375 mg/m^2^ on day 0; cyclophosphamide 250 mg/m^2^, 12 h, on days 1--3; cisplatin 25 mg/m^2^ on days 1--4; methylprednisolone 250 mg/day on days 1--4, and etoposide 70 mg/m^2^ on days 1--4 with granulocyte colony-stimulating factor (G-CSF) support.

The patient attained major partial remission after the second cycle of the treatment regimen described above. Therefore, mobilization of peripheral blood stem cells (PBSCs) was attempted by the third cycle. The regimen described was given, followed by G-CSF on a daily basis at 10 μg/kg/day, starting from day 9. Daily measurements of peripheral blood CD34 cells were performed. However, the peripheral CD34-positive cells never exceeded 3 cells/µl until day 19, indicating that the mobilization had failed.

After 2 weeks of treatment, another trial of mobilization with the same regimen, but without rituximab, was carried out using the same doses of chemotherapy, followed by G-CSF at 10 µg/kg on day 9. Daily measurements of peripheral blood CD34 cells were taken until day 21. However, again the peripheral CD34-positive cells did not exceed 3 cells/µl.

Since the patient had been heavily pre-treated with chemotherapy and radiotherapy, with all attempts of mobilization by means of chemotherapy and G-CSF having failed, we tried to mobilize the patient\'s PBSCs a third time using the immune stimulant plerixafor and G-CSF. Therefore, 2 weeks after completing the treatment, we initiated the following treatment regimen: G-CSF 10 µg/kg s.c. administered daily in the morning for 4 days (days 1--4); on the evening of day 4, the patient received perixafor at a dose of 0.24 mg/kg s.c.; the time for the evening plerixafor was adjusted to exactly 10--11 h before pheresis and 3--5 h after the morning G-CSF.

This regimen was repeated for 2 consecutive days, with peripheral blood CD34-positive cells being 57 and 45 cells/µl on the first and second day, respectively. The number of CD34-positive cells collected after the first pheresis was 2.7 × 10^6^ cells/kg body weight, and 1.2 × 10^6^ cells/kg body weight after the second pheresis.

Discussion {#sec1_2}
==========

There were many risk factors that contributed to the poor mobilization in this patient. These included more than 10 cycles of chemotherapy, use of a platinum-based regimen, dorsal vertebrae radiotherapy, and two failed mobilization attempts using chemotherapy with G-CSF.

Based on the results of the third trial, plerixafor proved to be a very effective and practical drug for mobilization of PBSCs in bone marrow-depleted patients, especially if the peak response of plerixafor can be adjusted to the peak serum level of G-CSF (between 10 and 14 h before) and blood pheresis (between 3 and 5 h after).

Conclusion {#sec1_3}
==========

The results of this case study suggest that mobilization of heavily pre-treated patients that failed following chemotherapy and G-CSF can be attempted using plerixafor and G-CSF. This approach may offer patients potentially better chances for mobilization, followed by high-dose chemotherapy and peripheral stem cell rescue. We suggest that the method of adjusting the peak serum level of plerixafor to the peak serum level of G-CSF and the blood pheresis could lead to greater efficacy of plerixafor and stem cell yield. These adjustments could be used in future mobilizations and compared in a retrospective manner with conventional mobilization by plerixafor. Further investigations in randomized clinical trials are therefore warranted.
